
Tacoma

THEA FOSS AND WHEELER-OSGOOD WATERWAYS 

REMEDIATION PROJECT

YEAR 12 MONITORING

HABITAT MITIGATION AREA AND 

SLOPE REHABILITATION AREA 

PRELIMINARY FINDINGS MEMORANDUM

AUGUST 23, 2018

iii

iissf ■USniP

3« sntTs H
|B BH I i I

SS-as .'t'

Prepared for:

U.S. ENVIRONMENTAL PROTECTION AGENCY

Prepared by:

CITY OF TACOMA

USEPA SP

illlUi
1555325



PRELIMINARY FINDINGS MEMORANDUM 
HABITAT MITIGATION AREA AND 
SLOPE REHABILITATION AREA 

YEAR 12 MONITORING

1.0 Introduction

This memorandum presents the findings from the Year 12 habitat mitigation area 
monitoring performed at the Thea Foss Waterway habitat mitigation and enhancement 
area sites. In addition, this memorandum presents the findings from the Year 12 Slope 
Rehabilitation Area monitoring. Habitat mitigation area monitoring and slope 
rehabilitation area monitoring were performed in accordance with the Long Term 
Monitoring Plan (LTMP) for the Thea Foss and Wheeler-Osgood Watenways 
Remediation Project (City of Tacoma 2018a).

The following sections summarize the monitoring requirements for both the habitat 
areas and the slope rehabilitation areas, along with the findings of these inspections. As 
described in the LTMP, the habitat mitigation areas (North Beach Habitat, Middle 
Waterway Tideflat Habitat, Puyallup River Side Channel, and the Hylebos Creek 
Mitigation Site) the Thea Foss Habitat Enhancement Areas (Johnny's Dock Habitat 
Enhancement, Head of Thea Foss Shoreline Habitat, SR 509 Esplanade Riparian 
Habitat, and the Log Step Habitat Enhancement), and the slope rehabilitation areas 
were inspected during this monitoring event. Monitoring activities were performed at 
each location in accordance with the LTMP. Provided with this memorandum are 
attachments that contain copies of the field forms and photographs documenting 
observations and site conditions identified during the inspections. A complete analysis 
of the Year 12 monitoring activities will be presented in the Year 12 Monitoring Event 
Report.

2.0 Summary of LTMP Habitat Mitigation Area and Slope 
Rehabilitation Area Inspection Requirements

2.1 HABITAT AREA MONITORING

The purpose of the habitat mitigation/restoration area long-term monitoring program is 
to evaluate and ensure the ongoing success in development and maintenance of the 
habitat mitigation/restoration areas constructed as part of the Thea Foss and Wheeler- 
Osgood Waterways Remediation Project. Habitat mitigation sites were constructed 
within the Middle Waterway Tideflat, adjacent to the St. Paul/Middle Waterway 
peninsula, on the Puyallup River, and along Hylebos Creek (see Figures 1 through 4). 
These mitigation sites had performance criteria for establishment during the first 10 
years of monitoring as identified in the Operations, Maintenance, and Monitoring Plan 
(OMMP). In addition, four habitat enhancement sites were constructed within the Thea
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Foss Waterway; the Head of Thea Foss Shoreline Habitat, Johnny’s Dock Habitat 
Enhancement, SR 509 Esplanade Riparian Habitat, and Log Step Habitat Enhancement 
(see Figures 5 through 8). These four sites were qualitatively monitored during the 
OMMP but there were no quantitative performance monitoring criteria.

LTMP field activities for these areas will consist of a combination of qualitative ground 
surveys and representative photographic documentation. Standardized field forms are 
used to document observations of conditions at the sites. Observations documented 
during the habitat area inspections include the following, where applicable;

• Evidence of erosion/sedimentation;
• Presence of wildlife:
• Condition of vegetation/presence of invasive species;
• Presence of debris on the shoreline surface; and
• Indicators of animal damage, vegetative disease, and human impacts.

As required by the LTMP, representative photographs taken during habitat monitoring 
activities are generally taken when tidal elevations are below 0.0 feet Mean Lower Low 
Water (MLLW) except at the Hylebos Creek Mitigation Site where the primary 
monitoring activities are performed when tidal elevations are below 8.78 feet MLLW.

A complete evaluation of the results of the Year 12 monitoring activities will be 
contained in the Year 12 Monitoring Event Report.

2.2 SUMMARY OF LTMP SLOPE REHABILITATION MONITORING 
REQUIREMENTS

In the slope rehabilitation areas, visual shoreline inspections are conducted as part of 
the LTMP to ensure that these intertidal areas continue to provide suitable intertidal 
habitat. These visual inspections are performed in the slope rehabilitation areas present 
in RAs 10, 11, 13, and 15 during periods of low tide (when predicted tidal elevations are 
0.0 feet MLLW or lower). The locations of slope rehabilitation areas are shown on 
Figure 9. Observations documented during the slope rehabilitation visual inspections 
include the following, where applicable;

• Surface characteristics (i.e., silt, sand, riprap, quarry spalls, habitat mix, etc.);
• Evidence of groundwater seepage;
• Any apparent loss or down-slope movement of material (erosion);
• Presence of debris on the shoreline surface; and
• Indicators of potential contamination (i.e., sheen or staining) on the shoreline 

surface.

Representative photograph are also collected during these shoreline inspections to 
record the conditions of these intertidal areas over time.
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Year 12 is the first time visual inspections are performed within the slope rehabilitation 
areas.

3.0 Summary of Year 12 Habitat Mitigation Area and Slope 
Rehabilitation Area Inspection Field Activities

3.1 HABITAT MITIGATION AREAS

Year 12 habitat monitoring activities at both the mitigation and enhancement sites, 
including qualitative ground surveys and representative photo documentation were 
completed between July 25 and July 27, 2018. A site-by-site discussion of inspection 
observations follows in Section 4.

Attachment A of this PFM contains copies of the field notes and photographs 
documenting observations made during the Year 12 habitat area inspections.

3.2 SUMMARY OF YEAR 12 SLOPE REHABILITATION INSPECTION FIELD 
ACTIVITIES

Year 12 slope rehabilitation inspections were performed in RA 15 on June 27, 2018 and 
in RAs 10, 11, and 13 on June 28, 2018. These inspections were performed when 
actual tidal elevations were at or below 0.0 feet MLLW. Photographs were taken 
approximately every 50 feet within each of the slope rehabilitation areas to document 
the slope conditions. Photographs were also taken to document notable observations, 
where applicable.

Global Positioning System (GPS) units were used to document the inspection start and 
end points, the locations of notable observations, and photograph points. The 
coordinates from these locations were recorded in field notes or on photo 
documentation field forms. Prior to initiation of each day’s inspection activities, quality 
control checks were performed on the GPS units by comparing the recorded GPS 
coordinates with the known coordinates at a benchmark location. The GPS readings 
were within 10 feet of the recorded benchmark coordinates.

Attachment B of this PFM contains copies of the field notes and photographs 
documenting observations made during the Year 12 slope rehabilitation inspections.

4.0 Year 12 Habitat Mitigation Area and Slope Rehabilitation Area 
Inspection Observations

4.1 HABITAT MITIGATION AREAS

4.1.1 North Beach Habitat

The St. Paul Beach Habitat, Peninsula Habitat, and Middle Watenway Corridor Habitat 
areas as defined during the construction process are collectively referred to as the
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North Beach Habitat (see Figure 1). These habitat areas are buffered from upland 
activities by a 10- to 20-foot wide riparian buffer.

The completed St. Paul Beach portion of the habitat area is composed of low gradient, 
fine grained beach habitat. The beach slopes at a low angle (10H;1V or flatter) to 
approximately 8 feet MLLW and is composed of habitat mix. The beach then slopes 
more steeply upward (approximately 3H:1V), meeting the St. Paul Confined Disposal 
Facility (CDF) berm at an elevation of approximately 13.5 feet MLLW. The beach 
surface in this area is comprised of habitat mix and rounded cobbles similar to the 
nearby Olympic View Resource Area beach.

The top of the containment berm was planted with native plants to form a riparian buffer. 
An additional planting area was constructed in 2009 as authorized by EPA to resolve 
additional habitat acreage owed by the City as a result of the remediation construction 
project. The area is approximately 15 feet wide and was constructed landward of the 
edge of the existing riparian zone at the site. Approximately one foot of topsoil was 
placed across the area prior to planting with riparian vegetation.

The peninsula portion of the habitat area is composed of restored littoral habitat 
including a continuation of the shallow water habitat contours of the St. Paul Beach. 
Over 1,900 creosote treated piles were removed from this area so that the existing 
contours could be covered with sand ranging in depth from six inches to several feet. 
This portion of the habitat area includes the development of an undulating band of 
marsh habitat at an elevation of 10 feet MLLW to 12 feet MLLW, above the steeper 
transition between 8 feet MLLW and 10 feet MLLW. The upper beach slopes to a 
relatively low pass across the central area of the peninsula. This pass allows juvenile 
salmonids moving across the face of the St. Paul Beach at tides above MLLW to 
continue their migration in relatively protected shallow water into the entrance of the 
Middle Waterway. North of the pass, the habitat area rises to an offshore shoal or reef 
at 12 feet MLLW. This shoal partially shelters areas to the south and east from waves 
from the northwest.

Existing uplands at the tip of the Middle/St. Paul Peninsula were cut back and 
excavated to provide new marine habitat area at the southwest corner of the site. Eight 
nodes of marsh species appropriate for lower and upper saltmarsh elevations were 
planted in this habitat area. Three of these nodes were designated as pilot nodes due to 
their exposure and the likelihood that plantings would be difficult to establish. LWD was 
placed in the southwest corner to increase habitat complexity and to provide protective 
cover for juvenile salmonids. As a result of some erosion that was identified at the face 
of the containment berm after the baseline monitoring event, additional LWD was 
placed at the northwest corner of the site in August 2007.

The Middle Waterway Corridor portion of the habitat area consists of a narrow shoreline 
that connects the peninsula portion of the site with the broad mudflats and salt marsh in 
the southern portion of Middle Waterway. Approximately 250 feet of stacked concrete 
bulkhead along the east shore of the Middle Waterway were removed and the slope
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protected with a thick slope cap and habitat mix. This design provides shallow-water, 
fish-passable shoreline access to and from the inner Middle Waterway habitat areas 
during most tidal conditions.

Qualitative Ground Survey - The qualitative ground survey at this site was conducted 
on July 26, 2018. A copy of the completed field form can be found in Attachment A. 
Overall, the site was noted to be in fair condition. Construction is currently underway at 
the adjacent CDF and the riparian area is quite dry due to the extreme summer heat. 
Upon arrival, there were Canada geese, crabs, gulls, Caspian terns, a great blue heron, 
cormorant, starlings, and a seal present at the site.

Natural gravel movement and regrading was noted at the site with a significant gravel 
push near the back marsh area of the Middle Waterway Corridor portion, and the ridge 
leading to the shoal appearing somewhat less steep and lower in elevation than has 
been observed in previous inspections. There has been some continuation of the 
erosion at the toe of the slope of the containment berm where it meets the habitat 
beach, and it appears to be closer to achieving a more gentle and natural angle of 
repose. This erosion is discussed further below and is being tracked as part of CDF 
monitoring and will be discussed further in the St. Paul Waterway Confined Disposal 
Facility Year 12 Performance Monitoring Memorandum (CDF PFM). Several seeps 
were noted near West Rock at the eastern end of the beach in front of the CDF.

There was some indication of grazing of the dune grass by geese noted, but no 
indication of vandalism found at the site. Some cut vegetation was observed in the 
riparian area; however this is believed to be associated with recent construction and 
survey activity on site. Small plastic fluff debris was observed on the upper beach on the 
east end of the containment berm near West Rock. In addition, two large concrete float 
sections, likely from the log haul out floating walkways, were present on the beach near 
the marsh area. Some wrack and organic material was noted in the same location as 
well as in the back marsh on the west side of the site. There was no indication of 
vegetative disease observed during this inspection. Some additional small LWD had 
settled in the back marsh area, and installed LWD is present and secured. One large 
recruited log previously in place along the CDF front was missing, which has impacted 
the quantity and overall vigor of the dune grass which was well established behind the 
log on the upper beach.

As described in the Baseline Annual Report (March 2007), after completion of the 
baseline qualitative survey in July 2006, some erosion along the toe of slope at the 
containment berm was identified. Several meetings and discussions with the agencies 
occurred, and as a result, the City placed additional LWD at agreed upon locations in 
August 2007. In addition, quarterly photographs and observations of the area were 
conducted through 2008 in conjunction with the quarterly baseline CDF monitoring. 
Based upon these quarterly inspections, the erosion appeared to have stabilized, and 
per agency concurrence, the area is currently being monitored as part of the regularly 
scheduled monitoring of the CDF.
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A combination of pickleweed and saitgrass were originally planted in the eight marsh 
planting nodes. As indicated above, of these, three were considered pilot nodes due to 
their exposure and were not successful in becoming established because of site 
conditions. Two additional pilot nodes were later installed in the back marsh area to 
accelerate colonization. There continues to be minimal success of the saitgrass at this 
site, but the pickleweed remains well established and is continuing to spread well within 
the back marsh area. The area of coverage remains dynamic based on site conditions 
and annual differences in weather and storm events that regrade the beach gravels. 
Fleshy jaumea was observed volunteering in this area and is plentiful at this time. In 
addition, dunegrass is continuing to spread on the upper beach below the riparian slope 
in many areas although as indicated above, though some grazing by geese along with 
dry conditions has impacted its health this season.

The original riparian area was hydroseeded and is planted with a combination of 
American dunegrass. Hooker’s willow, and oceanspray. Over time, there has been a 
higher survival rate observed for the riparian plantings in the area above the back 
marsh, and a lower survival rate along the CDF containment berm where the upper 
slope continues to erode as discussed above, and the underlying rocky substrate may 
drain more readily. Dunegrass is establishing and continuing to spread at the base of 
the containment berm where chunks of soil with established roots dropped on the upper 
intertidal area several years ago. However, this appears to be somewhat of an off year 
for the dunegrass with the grazing and missing log noted above, as well as the dry 
conditions. Over time, establishment of dunegrass along the upper shoreline in front of 
the containment berm will help with stabilization of the toe of the slope.

The newer riparian area was planted with a combination of Douglas fir, big-leaf maple. 
Pacific madrone, oceanspray, red-flowering currant, evergreen huckleberry, beaked 
hazelnut, black hawthorn, and snowberry. The trees were planted close to the 
waterward edge of the new planting area to prevent the root structure from impacting 
the containment aspect of the berm. Additional plants have been placed over time as 
part of routine maintenance to supplement areas where plants were lost. The area was 
showing some drought stress, as it has during past summer inspections. As part of the 
construction work undenway at the CDF, the planting area will be expanded in the near 
future as part of their development mitigation. The City will work with the developer to 
coordinate maintenance of the combined area as the site develops.

A minimal amount of Himalayan blackberry was the only invasive species noted in the 
overall riparian area during this inspection. Minor weeding of the riparian area is 
therefore needed.

Photo Documentation - In accordance with the LTMP, photographs taken during this 
inspection were for the purpose of showing general site conditions. A total of 10 
photographs were taken at this site at tidal elevations ranging from approximately -0.99 
feet MLLW to -1.09 feet MLLW. Copies of the photographs can be found in Attachment 
A.
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4.1.2 Middle Waterway Tideflat Habitat

The Middle Waterway Tideflat Habitat with its associated mudflats and tidal channel 
was constructed on excavated uplands and existing tideflat along approximately 1,450 
linear feet of the 1,800-foot long eastern shoreline of the Middle Waterway (see Figure 
2). This habitat area begins immediately south of the relocated log haul out and 
immediately to the north of the existing Trustees/Simpson restoration project site along 
the southeast side of the waterway, and across Middle Waterway from the City’s NRDA 
settlement restoration project and the Middle Waterway Action Committee shoreline 
restoration project.

The habitat area was excavated from elevations of 18 feet MLLW down to 
approximately 0 feet MLLW. A meandering tidal channel was excavated down to -4 feet 
MLLW at the north end, rising to -2 feet MLLW at the south end. The upper shoreline 
between 13 feet MLLW and 8 feet MLLW is enhanced with at least six inches of topsoil 
to support riparian plantings.

The marsh site is buffered from adjacent industrial activities with a 10- to 25-foot wide 
riparian area planted with native tree and shrub species and hydroseed. A freshwater 
sprinkler irrigation system was originally installed to irrigate the riparian area as well as 
approximately 40,000 sq. ft. of the site between elevation 11.5 feet MLLW and 12.5 feet 
MLLW for the purpose of establishing brackish marsh habitat. Due to difficulties in 
maintaining the irrigation system in functional order as well as the goal of establishing a 
more self-sustaining marsh at the site, the sprinkler system has been removed as 
authorized by EPA. The intertidal marsh is now well established with more salt tolerant 
plants along the upper shoreline area throughout the site.

Qualitative Ground Survey - The qualitative ground survey at this site was conducted 
on July 25, 2018. A copy of the completed field form can be found in Attachment A. 
Overall, the site was noted to be in excellent condition. Upon arrival, there were some 
Canada geese, gulls, great blue heron, Caspian terns, starlings, sand bees, and clams 
present at the site. Some minor erosion was observed at the site associated with seeps, 
as well as more the substantial erosion which is continuing near the north end of the site 
and near the light pole and fence by the log haul out. As anticipated, the eroded area 
mid-site near the 2013 break in the irrigation line is filling in naturally so that the 
elevation change is less severe than was present right after the break.

There was only minor indication of animal damage in the marsh with geese eating the 
goose tongue, but none noted in the riparian area. Only small amounts of trash were 
present in the tide line; however more significant trash and human impacts were 
observed due to the presence of an encampment area at the site. The encampment is 
present in an area near the gate in the fence about mid-site. No vandalism was 
observed. There was no indication of plant disease although there remain some dead 
alder and conifer trees in the riparian area which have been present for several years.
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LWD pieces are generally in good condition and additional logs including escapee log 
boom logs that have accumulated at the site. Very small amounts of bark were present 
at the site, likely because the log haul out facility located north of the habitat area is no 
longer in operation. It is estimated that the bark covered less than 1% of the portion of 
the site between elevation 10 feet MLLW and 13 feet MLLW. Thus, the presence of bark 
does not appear to have affected plant development as the amounts accumulated are 
so minimal. An algal mat was present in some locations at the site.

The site was originally planted in accordance with the approved planting plans. A 
combination of Lyngby’s sedge and seacoast bulrush were planted in 12 original 
planting nodes in the upper intertidal zone between elevation 11.5 feet MLLW and 12.5 
feet MLLW. The planting area was expanded in 2009 by constructing additional nodes 
between the existing, and planting with the same species to accelerate colonization. In 
addition, 10 nodes were constructed between 12.5 feet MLLW and the toe of the 
riparian slope. These areas were planted with a combination of tufted hairgrass, 
saitgrass, gumweed, and coastal strawberry. A combination of trees and shrubs, 
including black cottonwood, red alder, shore pine, Douglas fir, big-leaf maple. Hooker’s 
willow, oceanspray, Sitka willow, and red-flowering currant were planted in the riparian 
area.

With the discontinuation of irrigation, the marsh plants have mostly transitioned at this 
point to more salt tolerant plants which would more typically be present in an intertidal 
location like this. Plants present in the marsh area now consist primarily of salt grass, 
pickleweed, fleshy jaumea, gumweed, orache and goose tongue. It was noted during 
the inspection that most of the plants are doing well, with continued growth and 
spreading of both established plants and volunteers. In most areas the vegetation is 
quite dense and appears healthy.

Because of the general success of plants both in the marsh and in the riparian area, 
minimal weeds are present at the site, and only minor weeding is needed. Himalayan 
blackberry was the only invasive species noted. It remains somewhat difficult to 
establish plants in the riparian area at the northern end of the site due to erosion, 
exposure and soil conditions.

Photo Documentation -In accordance with the LTMP, photographs taken during this 
inspection were for the purpose of showing general site conditions. A total of 8 
photographs were taken at this site at tidal elevations ranging from approximately -0.38 
feet MLLW to -0.72 feet MLLW. Copies of the photographs can be found in Attachment 
A.

4.1.3 Puyallup River Side Channel

The Puyallup River Side Channel (PRSC) provides off-channel habitat intended for use 
by juvenile salmonids for rearing and refuge during their outmigration to the estuary 
(see Figure 3). The project merged an existing isolated wetland and an adjacent parcel 
that was excavated to as deep as -2 feet MLLW from existing uplands, into a single
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off-channel habitat area. The existing flood control levee structure was breached 
following construction of a new levee to allow the river and the associated tidal 
hydrology to enter. The excavated channel and reconfigured existing wetland contain 
water during most tides.

A substantial area was left between about 6 feet MLLW and 13 feet MLLW to allow 
development of brackish marsh and riparian assemblages. The area on the inside of the 
existing Puyallup River dike has been planted with riparian vegetation. The mudflat 
areas below Ordinary High Water (OHW) have been left for natural colonization by 
native brackish marsh species (as occurred at the Gog-Le-Hi-Te site across the river).

Additional plantings were completed as authorized by EPA to resolve additional habitat 
acreage owed by the City as a result of the remediation construction project. These 
additional plantings were placed in the riparian areas on both the old and new levee 
structures. On the old levee, the existing planting area was enhanced with additional 
trees and shrubs, and the three foot walking path was eliminated by planting. The 
waterward slope of the new levee was planted over an approximately 10 foot width 
above approximate elevation 13 feet MLLW. All parties acknowledge that the area will 
be mowed by the Army Corps of Engineers on a routine basis for levee maintenance, 
however the benefit provided to the habitat area between maintenance events made 
this area a priority for planting.

Qualitative Ground Survey - The qualitative ground survey at this site was conducted 
on July 25, 2018. A copy of the completed field form can be found in Attachment A. 
Overall, the site was noted to be in excellent condition and vegetation in the riparian 
area on the old levee is generally dense. At the time of the survey, the stream flow in 
the Puyallup River was 2,110 cfs with a corresponding gauge height of 11.39 feet at the 
USGS River monitoring station 12101500, identified as Puyallup River at Puyallup, WA. 
Upon arrival, there were crows, cormorant, bees, killdeer and gulls present at the site in 
addition to evidence of recent beaver activity. Minimal erosion was observed associated 
with tidal drainage. In addition, regrading/redistribution of sediment was noted resulting 
in somewhat of a decreased slope angle on the river side of the side channel area.

Fencing and gates have been installed in the East 18"^ St. right-of-way since completion 
of the last inspection. The presence of this fencing has had a positive effect, 
significantly decreasing the transient population that was previously present at this site. 
Some trash and other evidence of transient use were present, and will be removed. 
Some other trash was present as well including styrofoam and a propane tank which will 
also be removed. There was no evidence of vandalism noted at the site.

Minor animal damage was noted including willow borer, leaf worm and caterpillar. 
Some organic material and woody debris was present, particularly in the upstream end 
of the channel in the sediment push area as well as at the mouth.

The site was originally planted in accordance with the approved planting plans. A 
combination of trees and shrubs, including black cottonwood, red alder, shore pine.
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Douglas fir, big-leaf maple, Hooker’s willow, oceanspray, red-flowering currant, and 
Sitka willow were planted on the top of the old, cutdown levee. As indicated above, 
additional plantings in the riparian area on both the old and new levees were placed in 
2009. The old levee was enhanced with black cottonwood, red alder, shore pine, 
Douglas fir, big-leaf maple. Hooker’s willow, oceanspray, red-flowering currant, red- 
osier dogwood, and Sitka willow. Species planted on the waterward face of the new 
levee include Sitka and Hooker’s willow, red alder, red-osier dogwood, snowberry, and 
Nootka rose. With the reduction in encampments present on the site, the riparian plants 
in some areas on the old levee are recovering well, and both original and newer plants 
are growing and spreading nicely. Some additional planting on the former trail in this 
area will be done in the continuing effort to minimize the use of this site while increasing 
the vegetation density. The waterward face of the new levee had been mowed by the 
ACOE down to the high tide line fairly recently. Invasive species noted during the 
inspection include Himalayan blackberry, butterfly bush, dune tansy, and white sweet 
clover.

Photo Documentation - In accordance with the LTMP, photographs taken during this 
inspection were for the purpose of showing general site conditions. A total of 10 
photographs were taken at this site at tidal elevations ranging from approximately -0.15 
feet MLLW to -0.69 feet MLLW. Copies of the photographs can be found in Attachment 
A.

4.1.4 Hylebos Creek Mitigation Site

Hylebos Creek is the major tributary to the Hylebos Waterway. The project area is 
located on the right bank of lower Hylebos Creek. Hylebos Creek has a large 
watershed, the majority of which extends north into King County. The project site is 
bordered by the 4*^ Street Bridge at its southern end and the on-site 400 feet of stream 
reach lies completely within the saltwater wedge associated with Commencement Bay’s 
tidal prism. The total project area includes a riparian/forested wetland enhancement and 
created off-channel aquatic habitat (see Figure 4).

On-site native vegetation includes Oregon ash, red osier dogwood, salmonberry, and 
black cottonwood. This project complements the neighboring restored areas, including 
the Milgard mitigation project and the NRDA Trustees’ Jordan project. Both projects are 
located to the south of the Hylebos Creek Mitigation Site. The Jordan project is 
designed to provide off-channel salmon habitat to the east of the creek’s bank, while the 
Milgard project restored the creek’s western riparian buffer. The City’s Hylebos Creek 
Mitigation Site adds to the area’s habitat value and extends the wildlife corridor already 
established.

Habitat in this area was enhanced within a linear band paralleling Hylebos Creek. 
Enhancements included removal of non-native invasive Himalayan blackberry, reed 
canary grass, and yellow-flag iris. These species were replaced with native plants 
appropriate to the new hydrological regime, including Sitka willow, Sitka spruce, Nootka 
rose, mock orange. Hooker’s willow, and oceanspray. While much of the reed canary

Year 12 Habitat and Slope Rehabilitation Area Preliminary Findings Memorandum Page 10



grass and yellow-flag iris were removed during construction, they still exist at the site 
due to a large parent source upstream.

Where possible with the least disturbance to native vegetation, small channel “fingers” 
were excavated into the existing bank to allow water inundation during periods of high 
freshwater flows or tidal surges. The off-channel area provides habitat for the creek’s 
out-migrating juvenile salmonids that need refuge areas while acclimatizing to saltwater. 
The added aquatic habitat, water retention and wetland enhancement provide a more 
diverse habitat and increased wildlife protection by screening it from the adjacent open 
areas. Preservation of the existing mature native bankside vegetation allows for the 
continued contribution of leaf litter, shade, and nutrients to the creek.

Qualitative Ground Survey - The qualitative ground survey at this site was conducted 
on July 26, 2018. A copy of the completed field form can be found in Attachment A. 
Overall, the site was noted to be in excellent condition. At the time of the qualitative 
inspection including representative photographs, the stream flow in the Puyallup River 
was 2,030 cfs with a corresponding gauge height of 11.31 feet at the USGS River 
monitoring station 12101500, identified as Puyallup River at Puyallup, WA.

Upon arrival, there were small avian species present, along with some evidence of past 
beaver activity. No significant erosion and or sedimentation were identified at the site. 
No animal damage was observed with the exception of the past beaver impacts. Only 
minor trash was observed and there was no evidence of vandalism observed at the site, 
but social trails remain to some extent. There were no wrack or organic material 
accumulations noted. LWD is present and appeared in good condition with no 
maintenance actions identified.

The site was planted in accordance with the approved planting plans. The upland forest 
was planted with a variety of trees and shrubs, including Douglas fir, Sitka spruce, big- 
leaf maple, shore pine, thimbleberry, oceanspray, snowberry, mock orange, 
kinnickkinick, western service berry, baldhip rose and bracken fern. Erosion control 
hydroseed mix was also applied at the site. This portion of the site is in excellent 
condition, and the vegetation is quite dense. No maintenance activities were identified.

The forested wetland portion of the site was also planted with a combination of trees 
and shrubs, including red alder, Oregon ash, western red cedar, black cottonwood, 
western crabapple, beaked hazelnut. Pacific ninebark, black twinberry, vine maple, red- 
osier dogwood, Hooker’s willow, and Sitka willow. The forested wetland portion of the 
site also appears to be in excellent condition, and no required maintenance activities 
were noted. Several willows and alder have fallen into or over the marsh area either on 
their own or due to beaver activity, and continue to provide shade and diversity without 
blocking fish passage.

The emergent wetland was planted with a combination of sawbeak sedge, slough 
sedge, small-fruited bulrush, hardstem bulrush, and reed mannagrass. This portion of 
the site appeared in excellent condition and the established plants are continuing to
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spread. Volunteer broadleaf cattails are present and will continue to be tracked over 
time. The population may require treatment if they become overly aggressive and 
displace other desirable species.

No vegetative disease was noted. Some invasive species were identified at the site, 
including reed canary grass, phragmites, pepperweed, yellow flag iris and Himalayan 
blackberry, and minor weeding as a part of regularly scheduled maintenance is needed. 
This will be an ongoing issue as there are significant parent sources for these invasive 
weeds upstream of the site. No new native species were noted as volunteering at the 
site during this inspection.

Photo Documentation - In accordance with the LTMP, photographs taken during this 
inspection were for the purpose of showing general site conditions. A total of 16 
photographs were taken at this site at tidal elevations ranging from approximately 1.28 
feet MLLW to 3.08 feet MLLW. Copies of the photographs can be found in Attachment 
A.

4.2 THEA FOSS HABITAT ENHANCEMENT AREAS 

4.2.1 Johnny’s Dock Habitat Enhancement

This area is a pocket beach constructed to enhance the habitat between the Foss 
Landing and Johnny’s Dock Marinas (see Figure 5). Prior to remediation, an old timber 
access pier with a brick foundation was present at the site. As part of construction of 
this habitat area, this structure was removed from the marine environment. A thick 
quarry spall cap consisting of an 18-inch deep layer of filter material overlain by an 18- 
inch deep layer of quarry spalls was then placed. Habitat mix was placed on the slope 
over the quarry spalls between elevations -10 feet MLLW and 13 feet MLLW. Saltmarsh 
vegetation was planted between 10 feet MLLW and 13 feet MLLW, and LWD was 
added to the slope to add complexity to the habitat feature.

Qualitative Ground Survey - The qualitative ground survey at this site was conducted 
on July 27, 2018. A copy of the completed field form can be found in Attachment A. 
Overall, the site was noted to be in excellent condition. Upon arrival, geese and bees 
were present at the site. No significant signs of erosion or sedimentation were identified. 
A small opening “path” (approximately 5’ wide) identified by a lack of vegetation possibly 
caused by geese (concentrated geese footprints) was noted through a portion of the 
slope between the LWD. Some small concrete pavers are present upland of the site on 
the Foss Landing property leading to this area, but only goose tracks were noted so it 
does not appear that the “path” has been caused by human impacts. There were no 
indications of disease, trash, vandalism or wrack observed. The LWD were present and 
in good condition.

The site was planted in accordance with the approved planting plans. A combination of 
pickleweed and saitgrass were planted between elevations 10 feet MLLW and 12 feet 
MLLW. Tufted hairgrass had been planted above that, between 12 feet MLLW and 13
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feet MLLW. It was noted during the inspection that gumweed is now dominant covering 
nearly 100% of the upper slope, minus the goose “path” area. Saitgrass was also 
present but in lesser amounts than previously observed. No tufted hairgrass or 
pickleweed were observed during this inspection. A small amount of cudweed was also 
observed. A minor amount of thistle was present, but no other invasive species were 
noted.

Photo Documentation - In accordance with the LTMP, photographs taken during this 
inspection were for the purpose of showing general site conditions. A total of 4 
photographs were taken at this site at tidal elevations ranging from approximately -1.02 
feet MLLW to -1.04 feet MLLW. Copies of the photographs can be found in Attachment 
A.

4.2.2 Head of Thea Foss Shoreline Habitat

A portion of the eastern shoreline at the head of the waterway was cut back as part of 
the Utilities’ remediation project, to create aquatic habitat below ordinary high water 
(see Figure 6). Saltmarsh and littoral vegetation were planted in a 5- to 8-foot side strip 
landward of a log step structure (at approximately 12.4 feet MLLW) along the shoreline. 
This area was disturbed to some extent in 2012 due to the remediation of the adjacent 
upland property. The habitat area was protected to the extent possible and the area 
replanted after construction was completed.

Qualitative Ground Survey - The qualitative ground survey at this site was conducted 
on July 27, 2018. A copy of the completed field form can be found in Attachment A. 
Overall, the site was noted to be in excellent condition. Upon arrival, there were bees, a 
ladybug, and geese present at the site. No significant erosion or sedimentation were 
identified. There were no indications of animal damage, disease, vandalism, trash or 
wrack observed at the site. The log step appeared to be in good condition.

The site was planted in accordance with the approved planting plans as modified 
following baseline monitoring. The plants are generally very dense, leaving little room 
for significant invasives. The potentilla is doing notably well and continues to dominate 
the northern portion of the site, while gumweed is dominant at the south end. A 
significant amount of tufted hairgrass was present, more than has been noted in 
previous years, and carex sp. was also observed in places at the top of the vegetated 
area. Various invasives, including pepperweed, white sweet clover, knapweed, 
Himalayan blackberry. Queen Anne’s lace, and morning glory were found in the planting 
strip and in the riparian area behind. Therefore, some minor weeding is needed.

Photo Documentation - In accordance with the LTMP, photographs taken during this 
inspection were for the purpose of showing general site conditions. A total of 6 
photographs were taken at this site at tidal elevations ranging from approximately -0.85 
feet MLLW to -0.98 feet MLLW. Copies of the photographs can be found in Attachment 
A.
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4.2.3 SR 509 Esplanade Riparian Habitat

Upland vegetation was planted above the ordinary high water level along the shoreline 
south of Alber’s Mill (see Figure 7). In order to account for shading by the SR 509 
Bridge, two different assemblages of riparian vegetation were originally planted: one 
tree and shrub assemblage appropriate for full sun exposure, and a shrub assemblage 
appropriate for partial shade. An irrigation system was initially constructed under the 
bridge in the shaded area and was subsequently extended to the north and south ends 
of the enhancement area. Construction of a park on the adjacent property was 
completed in 2009. The sprinkler system for the habitat site has now been incorporated 
into the overall site sprinkler system; however its consistent operation is questionable as 
vandalism and transient activity are prevalent in this area. The planting area has been 
extended both north and south of the habitat site as part of overall site/park 
landscaping.

Qualitative Ground Survey - The qualitative ground survey at this site was initiated on 
July 25, 2018 and completed on July 27, 2018. A copy of the completed field form can 
be found in Attachment A. Overall, the site was noted to be in fair to good condition for 
the portions that are not shaded by the bridge. Upon arrival, there were some pigeons, 
gulls and bees present at the site. No significant sedimentation or erosion were 
identified at the site, with the exception of some interesting “sloughing’Vdigging noted on 
the slope under the bridge. The three foot wide walking path on the slope below the 
high water elevation that has been noted before remains and has been extended 
through the majority of the site and appears to be maintained through consistent usage 
as well as active maintenance. There was evidence of some gumweed being pulled and 
stacked adjacent to the path where it likely had been encroaching on the path. It is not 
known how this path was constructed, although it is likely by the significant transient 
population who is present at the site. There were no indications of animal damage, 
disease, or other signs of vandalism, other than the pulling of gumweed noted above 
and a broken shore pine. Only minimal trash, and no wrack or organic material were 
present at the site

The site was planted in accordance with the approved planting plans. As indicated 
above, two different assemblages were originally planted due to the shading provided 
by the SR 509 Bridge. In the area with full sun, a combination of Pacific madrone, shore 
pine, oceanspray, red-flowering currant, and tall Oregon grape were planted. In the 
shaded area beneath the bridge, a combination of Pacific rhododendron, salal, and red 
huckleberry were planted. Overall, the plants outside of the shading of the bridge were 
observed to be doing well while there are few plants present in the area under the 
bridge. Even invasives and other weeds are not establishing in the shaded area. It is 
unclear whether this is due to ongoing issues with the sprinkler system or is an issue of 
a lack of direct sunlight, disturbance, and/or poor site conditions. The southern portion 
of the riparian area has more natives/vegetation in general as compared to the north 
end, while the north end has greater salt marsh diversity in the lower elevations with 
lamb’s quarter, pickleweed, goose tongue fleshy jaumea, saitgrass, brass buttons sand 
spurry and tufted hairgrass all observed. The WCC mows the grass in the upper
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portions of the site adjacent to the esplanade at the request of the Foss Waterway 
Development Authority who is invested in the aesthetics of the area.

In addition to the marsh plants noted above, gumweed continues to volunteer at the 
site, and is spreading nicely in the adjacent intertidal area with some plants even 
establishing under the bridge. Some invasive weeds were found including thistle and 
pepperweed. Therefore, some weeding is needed throughout the site, particularly at the 
north end.

Photo Documentation - In accordance with the LTMP, photographs taken during this 
inspection were for the purpose of showing general site conditions. A total of 12 
photographs were taken at this site at tidal elevations ranging from approximately -0.47 
feet MLLW to -0.85 feet MLLW. Copies of the photographs can be found in Attachment 
A.

4.2.4 Log Step Habitat Enhancement

Approximately 35 treated timber piling, a 12- by 14-foot concrete vault, and other debris 
were removed from an area on the west side of the waterway between the Colonial Fruit 
warehouse and the Foss Harbor Marina. A portion of the area was dredged, and a thick 
quarry spall cap consisting of 18 inches of filter material overlain by 18 inches of riprap 
was constructed. Habitat mix was placed over the area between the elevations of -10 
feet MLLW and 11 feet MLLW (see Figure 8).

A 2-step log transition was constructed between elevations 11 feet MLLW and 13 feet 
MLLW and a 3-foot bench was constructed using 18 inches of filter material overlain 
with an 18-inch deep layer of quarry spalls. Habitat mix was placed over the quarry 
spalls, and saltmarsh grasses planted at elevation 13 feet MLLW along the 65-foot long 
high intertidal bench.

Qualitative Ground Survey - The qualitative ground survey at this site was initiated on 
July 25, 2018 and completed on July 27, 2018. A copy of the completed field form can 
be found in Attachment A. Overall, the site was noted to be in excellent condition. Upon 
arrival, there were crabs and small fish observed at the site along the shoreline. No 
significant erosion or sedimentation were identified. There were no indications of animal 
damage, disease, vandalism, trash, wrack, or other organic debris observed. The log 
step appeared to be in good condition, although the cables should be checked and 
tightened as needed. An additional long log remains present on site and is attached with 
a chain to the existing LWD in the south half of the site. It is not causing any damage to 
the enhancement site in its current location, nor does it appear to have the potential to 
cause any issues of concern.

The site was originally planted in accordance with the approved planting plans. A 
combination of American dunegrass and tufted hairgrass was planted in a 3-foot wide 
bench behind the log step at an elevation of approximately 13 feet MLLW. It was noted 
during this inspection that the dunegrass is continuing to do very well, is spreading, and
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is the dominant species, particularly in the north half of the site. The south half of the 
site is more diverse, with more gumweed, pickleweed, fleshy jaumea and goose tongue 
present. No tufted hairgrass was observed at the site. Himalayan blackberry was 
observed adjacent to the top of the site, and the few plants should be spot sprayed.

The Foss Waterway Development Authority is planning an upland park in this area, and 
the City will coordinate with them during design to ensure that the habitat function at this 
enhancement area is maintained.

Photo Documentation - In accordance with the LTMP, photographs taken during this 
inspection were for the purpose of showing general site conditions. A total of 3 
photographs were taken at this site at tidal elevations ranging from approximately -0.19 
feet MLLW to -0.30 feet MLLW. Copies of the photographs can be found in Attachment 
A.

4.3 SLOPE REHABILITATION AREAS

4.3.1 Wheeler-Osgood Waterway (Remedial Areas 11,13, and 10)

As part of the remedial action, slope rehabilitation activities were performed in 2002 
along most of the intertidal shoreline in the Wheeler-Osgood Waterway, including 
approximately half of RA 11, all of RA 13, and all of RA 10 (refer to Figure 9). These 
slope rehabilitation activities included the removal of anthropogenic debris (e.g., 
concrete, piling, etc.) and/or the placement of import material (e.g., armoring, habitat 
mix, etc.) to stabilize, flatten, and/or provide more suitable habitat.

The Year 12 visual inspection of the slope rehabilitation areas in the Wheeler-Osgood 
Watenway began at the western end of the slope rehabilitation area in RA 11 and 
continued eastward through RA 11, then into RAs 13 and 10, before finishing at the 
western end of the slope rehabilitation area in RA 10. The start and end points for the 
Wheeler-Osgood Waterway slope rehabilitation inspection are shown on Figure 9. A 
brief summary of the key observations made in each RA during the Year 12 visual 
inspection is provided below.

Remedial Area 11

The RA 11 slope rehabilitation area extends approximately 450 lineal feet. The western 
portion of the slope rehabilitation area in RA 11 generally consists of an upper slope 
covered primarily with riprap and a lower slope covered primarily with sand and silt, 
along with some scattered riprap (Year 12_RA-11_P 1020438 through Year 12_RA- 
11_P1020441). The remaining eastern portion of the RA 11 slope rehabilitation area 
generally consists of sand and silt, with some scattered riprap and quarry spalls also 
present (Year 12_RA-11_P 1020442 through Year 12_RA-11_P 1020444; Attachment 
B). In this eastern section of RA 11, coarse sand was present beneath a layer of silt at 
the base of this slope. This coarse sand is likely the backfill material that was placed in 
RA 12 as part of the remedial action.
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Piling ends were observed near the top of the slope throughout the RA 11 slope 
rehabilitation area.

Two known private outfalls are present within the RA 11 slope rehabilitation area, one 
near the western end of the slope rehabilitation area and one at the boundary of the RA 
11 and RA 13 slope rehabilitation areas (Figure 9). Another outfall was also observed 
located between these two known outfalls. There was no discharge observed from 
these three outfalls. Some groundwater seepage was observed on the slope just east of 
the western outfall.

No areas of concern were identified in the RA 11 slope rehabilitation area and no follow
up actions are needed at this time.

Remedial Area 13

The RA 13 slope rehabilitation area extends approximately 960 lineal feet.

The southern shoreline of RA 13 generally consists of an upper slope covered with 
either quarry spalls or riprap. Below this upper portion of the slope, an area of coarse 
sand and gravel is generally present, sometimes with another area of quarry spalls 
observed on the slope below this coarse sand and gravel area. The lowest portion of 
the slope is predominately covered with silt and sand, overlying coarse sand (backfill 
material) that was placed in RA 12 (Year 12_RA-13_P1020445 through Year 12 RA- 
13_P1020450; Attachment B). Piling ends were observed near the top of the slope in a 
portion of the southern shoreline in RA 13.

At the head of the Wheeler-Osgood Waterway, the slope to the southwest of City of 
Tacoma Outfall 254 primarily consists of sand and gravel (Year 12_RA-13_P1020451; 
Attachment B). There is also a private outfall located just southwest of Outfall 254 on 
this slope (Figure 9). No discharge was observed coming out of this private outfall; 
however, some groundwater seepage was observed on the slope just below this outfall. 
Baseflow/tidal water was observed discharging from Outfall 254 during the inspection. 
The slope just northwest of Outfall 254 generally was covered with quarry spalls on the 
upper slope and silt, sand, and gravel on the lower slope (Year 12_RA-13_P1020452 
through Year 12_RA-13_P 1050454; Attachment B). A groundwater seep was observed 
on the slope northwest of Outfall 254.

The northern section of the RA 13 shoreline, extending approximately 300 linear feet, is 
also generally covered with cobbles, sand, and gravel, with some portions of the upper 
slope also containing quarry spalls (Year 12_RA-13_P1020455, Year 12 RA- 
13_P1020459, and Year 12_RA-13_P 1020464 through Year 12_RA-13_P1020466; 
Attachment B). A capped area, referred to as the Sheen Source Removal Area, is 
located adjacent to this northern portion of the RA 13 slope rehabilitation area from 
approximately Station 15+50 to Station 16+15 (Figure 9). The Sheen Source Removal 
Area cap is composed of channel sand cap material (i.e., coarse sand). The slope cap
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inspection that occurred within the Sheen Source Removal Area is documented in detail 
in the Year 12 Low-Tide Slope Cap Inspections PFM (City of Tacoma 2018b).

On the RA 13 northern shoreline, beginning in the Sheen Source Removal Area and 
extending westward along the lower portion of the slope, a slight milky blue sheen was 
observed on the surface of the water accumulating at the base of slope in certain areas. 
A few isolated sheen spots were noted within the Sheen Source Removal Area (Year 
12_RA-13_P 1020458; Attachment B). One of the largest areas where this sheen was 
observed was located at the base of the slope adjacent to and west of the Sheen 
Source Removal Area, with the sheen in this area present on the water’s surface and 
covering an area approximately 10 feet by 15 feet (Year 12_RA-13_P 1020460; 
Attachment B). Further westward in RA 13, another sheen area was observed covering 
an area approximately 20 feet by 20 feet (Year 12_RA-13_P1020467; Attachment B). 
The other areas with sheen observed along the northern shoreline of RA 13 tended to 
be smaller, isolated spots. The source of this sheen is unknown, but the sheen may be 
biological in nature. There was no odor associated with this sheen. A similar sheen was 
observed within the Sheen Source Removal Area, at the base of the slope on the 
water’s surface, during the previous inspections performed in this slope cap area in 
Year 7 and Year 10.

A known private outfall is located near the western end of the northern shoreline in RA 
13 (Figure 9). There was also one additional outfall observed at the boundary of the RA 
13 and RA 10 slope rehabilitation areas. There was no discharge observed from either 
outfall.

Following, the slope rehabilitation inspections in the Wheeler-Osgood Waterway, the 
United States Environmental Protection Agency (USEPA) requested that grab samples 
of the milky blue sheen observed on the waterway’s northern slope (within both RA 13 
and RA 10) be collected during a low tide in early August for the analysis of 
polychlorinated biphenyls (PCBs) and total petroleum hydrocarbons (TPH). The City 
visited the site during low-tide conditions on August 9, 2018. Upon arrival, there was 
very little sheen observed in RA13 relative to the amount seen during the July 
inspection. Flowever, later in the tidal cycle, some sheen was observed and a sample 
containing this sheen was collected from the watenway’s northern slope in RA 13. This 
sample was collected in the same area where the sheen was observed to be the most 
predominant in RA 13 on the day of the initial inspection. A second sample containing 
this sheen was collected within RA 10, as a similar sheen was also observed in portions 
of the RA 10 slope rehabilitation area. These samples were submitted to the City of 
Tacoma laboratory for the analysis of PCBs and TPFI, as well as polycyclic aromatic 
hydrocarbons (PAFIs) and total organic carbon (TOC). Field documentation regarding 
this sample collection, a figure showing the locations of where sheen samples were 
collected, and the analytical results for the samples will be reported in the Year 12 
Monitoring Event Report. No additional follow-up actions are recommended in RA 13 
based on the Year 12 inspection. RA 13 will continue to be monitored during future 
LTMP slope rehabilitation inspections.
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Remedial Area 10

The RA 10 slope rehabilitation area extends approximately 1,000 lineal feet. The 
eastern third of the RA 10 shoreline slope surface generally consists of gravel or sand 
with some scattered quarry spalls or cobbles (Year 12_RA-10_P 1020468 through Year 
12_RA-10_P1020475; Attachment B). Piling ends were observed near the top of the 
slope throughout most of this eastern third of the RA 10 slope rehabilitation area.
Moving westward, the upper slope surface changes at the eastern end of the Marine 
Floats docks. In this area, the upper slope has much more debris on the surface, 
consisting of concrete blocks and some metal, mixed in some quarry spalls and riprap 
(Year 12_RA-10_P 1020476 through Year 12_RA-10_P1020478; Attachment B). 
Additionally, piling ends were observed in this upper portion of the slope. The lower 
slope is a mixture of silt, sand, and gravel in this area. Near the western end of the 
Marine Floats docks, the slope surface transitioned primarily to sand with some gravel 
(Year 12_RA-10_P 1020479 and Year 12_RA-10_P 1020480; Attachment B). The 
remainder of the RA 10 slope to the west of the Marine Floats docks generally consisted 
of cobbles, gravel, and sand, with some of these areas showing significant 
accumulations of shell debris and worm casings on the lower portion of the slope (Year 
12_RA-10_P1020481 through Year 12_RA-10_P 1020484; Attachment B).

The same slight milky blue sheen observed in RA 13 was also observed on the surface 
of the water accumulating at the base of slope in portions of RA 10. An approximately 
25-foot long stretch of the lower slope, located in the eastern third of the RA 10 
shoreline, was observed to have scattered sheen spots present. Additional areas of 
sheen were observed in an approximately 20-foot long stretch of the shoreline located 
near the eastern end of the Marine Floats docks. Scattered sheen spots were also 
observed over an approximately 25-foot long stretch of the shoreline near the western 
end of RA 10 shoreline.

Some groundwater seepage was observed on the slope in RA 10 approximately 25 feet 
west of the boundary between the RA 13 and RA 10 slope rehabilitation areas (Year 
12_RA-10_P 1020468; Attachment B). Groundwater seepage was also observed on the 
slope near the eastern end of the Marine Floats docks.

Two private outfalls were observed in the RA 10 slope rehabilitation area (Figure 9). 
There was no discharge observed from either outfall.

At the request of USEPA, a sample containing the observed milky blue sheen was 
collected from the waterway’s northern slope in RA 10 during low-tide conditions on 
August 9, 2018. This sample was collected in an area where the sheen was observed to 
be the most predominant in RA 10 on the day of sampling. As discussed above under 
the RA 13 summary, a second sample containing a similar sheen was collected from 
RA 13 during the same sampling event. These samples are being analyzed for PCBs, 
TPH, PAHs, and TOC and the results from these samples will be reported in the Year 
12 Monitoring Event Report, along with field documentation and a figure showing the 
sample locations. No additional follow-up actions are recommended in RA 10 based on
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the Year 12 inspection and this area will continue to be monitored during future LIMP 
slope rehabilitation inspections.

4.3.2 Remedial Area 15

As part of the remedial action, slope rehabilitation activities were performed in a portion 
of the intertidal shoreline within RA 15, located on the eastern side of the Thea Foss 
Waterway (Figure 9). The slope rehabilitation activities in RA 15 included removing 
timber piles and debris, filling and dredging to help stabilize the steep slope, and 
covering the new slope surface with 18-inches of slope filter material, 18-inches of 
quarry spalls and riprap, and then applying habitat mix over the quarry spall surface.

The Year 12 visual inspection of the RA 15 slope rehabilitation area was initiated from 
the southern boundary of this area and continued to the northern boundary. The start 
and end points for the RA 15 slope rehabilitation inspection are shown on Figure 9. 
During the Year 12 inspection, the entire RA 15 slope surface was observed to be a 
mixture of quarry spalls and riprap with habitat mix (Year 12_RA-15_P 1020427 through 
Year 12_RA-15_P 1020437; Attachment B). Sediment accretion and/or settlement of 
fines were observed near the waterline.

Two outfalls. City of Tacoma Outfalls 248 and 249 are present within the RA 15 slope 
rehabilitation area (Year 12_RA-15_P 1020429 and Year 12_RA-15_P 1020435, 
respectively: Attachment B). Baseflow/tidal water was observed discharging from both 
of these outfalls, but did not appear to be disturbing the slopes beneath these outfalls. 
Some groundwater was observed to be seeping through the sheet pile wall adjacent to 
the southern end of this slope rehabilitation area through constructed weep holes.

No areas of concern were identified in the RA 15 slope rehabilitation area and no follow
up actions are needed at this time.

5.0 Summary of Preliminary Findings

5.1 SUMMARY OF PRELIMINARY FINDINGS FOR HABITAT MITIGATION AND 
ENHANCEMENT AREAS

The purpose of the habitat mitigation/restoration area long-term monitoring program is 
to evaluate and ensure the ongoing success in development and maintenance of the 
habitat mitigation/restoration areas constructed as part of the Thea Foss and Wheeler- 
Osgood Waterways Remediation Project.

It should be noted that the primary performance criteria for the mitigation sites originally 
established was for the maintenance of the total habitat acreage for the project, 
whereas the habitat enhancement areas were designed to enhance the habitat function 
where possible within the remediated areas.
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Very few follow-up actions were identified during this monitoring event. Those that were 
identified are discussed in the sections above, and are summarized in Table 1. In 
general, maintenance activities required include minor invasive removal and trash 
removal, at all sites, with more significant coordination of cleanup from encampment 
activity required at the Puyallup River Side Channel and the Middle Waterway Tideflat 
Habitat. All LWD need to have the anchors checked and tightened periodically. At the 
four mitigation sites, any remaining stakes and irrigation system components can be 
removed. Finally, supplemental plantings will be done at the Puyallup River Side 
Channel in a continued effort to eliminate social trails and prevent transient activity, as 
well as at the Hylebos Creek Mitigation site to help shade out the reed canary grass.

The status of these follow-up actions will be discussed in the Year 12 Monitoring Event 
Report.

5.2 SUMMARY OF PRELIMINARY FINDINGS FOR SLOPE REHABILITATION 
AREAS

No concerns were identified upon inspection of the slope rehabilitation areas within RA 
11 and RA 15 in Year 12.

Throughout portions of the northern shoreline in RA 13 and the shoreline in RA 10, a 
slight milky blue sheen was observed on the water’s surface in the lower portion of the 
slopes, generally in areas where water was observed accumulating on the slope 
surface. The source of the sheen could not be determined but may be biological in 
nature. At the request of USEPA, two samples containing this observed sheen were 
collected from the waterway’s northern slope during low-tide conditions on August 9, 
2018. One sample was collected in RA 10 and one sample was collected in RA 13. The 
samples were collected in areas where the sheen was observed to be the most 
predominant in these RAs on the day the sampling occurred. These samples were 
submitted to the City of Tacoma laboratory for the analysis of PCBs, TPH, PAHs, and 
TOC. Field documentation regarding this sample collection, a figure showing the 
locations of where the sheen samples were collected, and the analytical results for 
these samples will be reported in the Year 12 Monitoring Event Report. Additionally, as 
part of the Year 12 LTMP monitoring activities, two Waterway Source samples (WS-4 
and WS-5) are collected within the Wheeler-Osgood Waterway adjacent to these slope 
rehabilitation areas. The chemical data from these two Waterway Source samples will 
be examined in the Year 12 Monitoring Event Report relative to these sheen 
observations. No other response actions are proposed for RA 10 and RA 13.

The RA 10, 11, 13, and 15 slopes will continue to be inspected during future LTMP 
slope rehabilitation inspections.
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5.3 FUTURE HABITAT MITIGATION AREA AND SLOPE REHABILITATION 
AREA INSPECTIONS

The next round of habitat mitigation area monitoring and slope rehabilitation inspection 
activities is scheduled for Year 17 (2023). Year 17 monitoring activities will include 
qualitative monitoring as well as representative photo documentation at the mitigation 
and enhancement sites. Year 17 monitoring at the slope rehabilitation sites will include 
visual inspections and representative photo documentation of conditions at RA 10, 11, 
13 and 15. These activities are scheduled to be conducted in June or July 2023, during 
appropriate tidal cycles.
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Table 1
Summary of Preliminary Findings

Site Corrective Action Tasks

North Beach Habitat

- minor weeding
- minor trash removal
- check and tighten anchors on large woody 

debris, as needed

Middle Waterway Tideflat Habitat

- lock/chain gate mid-site
- remove irrigation shed and other stakes and 

remaining irrigation system
- minor weeding
- coordinate removal of transient camp mid-site
- check and tighten anchors on large woody 

debris, as needed

Puyallup River Side Channel

- minor weeding
- coordinate transient/trash removal
- supplemental planting on pathway on old 

levee

Hylebos Creek Mitigation Site

- minor weeding
- check and tighten anchors on large woody 

debris, as needed
- consider planting willow stakes to help shade 

out reed canary grass

Johnny’s Dock Habitat Enhancement - check and tighten anchors on large woody 
debris, as needed

Head of Thea Foss Shoreline Habitat
- minor weeding
- check and tighten anchors on logs, as needed

SR 509 Esplanade Riparian Habitat
- minor weeding
- weedeat around plants

Log Step Habitat Enhancement
- spot spray blackberry in adjacent area
- check and tighten anchors on logs as needed

Table 1 - Summary of Preliminary Findings Table 1 
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North Beach Habitat
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Qualitative Site Evaluation
DatB-.nnMAd . Time: 1D : c Year 12 (2018). \7 (2023), 22 (2028)
Site (circle):(So^Beach Habitat (NBH)) Middle Waterway Tideflat (MWT), Puyallup River Side Channel (PRSC), Hylebos Creek Habitat (HCH) 
Johnny’s DodT(JDH), Head of Thea Foss (HTF), SR509 Esplanade (509), Log Step Habitat (LSH) ^

Staff Present: ~D. ^ . Tii fMi(nr|VrK ^ ________ '~R?iA ( ,
Weather Conditions: ll
River Discharge* (CFS) (PRSC & HCH only):

Overall health and vigor of plants: 

Qualitative Observations:

Excellent Poor

Erosion

Sedimentation

Wildlife Presence

Vegetation: Planted/Native

Invasive

Animal Damage

Disease (Vegetation)

Human Impacts: Trash

Vandalism
Large Woody Debris 
(I nstalled/Recruitment)
Wrack or Organic Material

Riparian
Area**

SP

Marsh Area Comments
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* Data from USGS Puyallup River at Puyallup Station (USGS 12101500)

** For the Hylebos Creek site, use "Riparian" column for forested wetland and "Marsh" column for emergent wetland. Include additional qualitative notes on high slope upland 
vegetation below
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Wildlife Notes (Species observed, other evidence);

T
Any indication offish obstruction in the channels? (HCH only) Wj

Visual presence/condition of habitat mix/fine-grained material at surfac^^^NBH^ PRSC only;

Notes; s/i/po mar €A'\A /".vf
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Representative Photo Locations (Record Picture # and Time):
Site: _ 
Date:

'12(2018)) 17 (2023), 22 (2028)

7 ,2^-

QuanWalive Vegetation MonKorlns. Marsh

Location Description ^ Direction of Photo Time Approximate
Tide
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Year 12 North Beach (NB) Photographs
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Middle Waterway Tideflat Habitat
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Qualitative Site Evaluation '* -

Date; Time: . Year 12 (2018), 17 (2023), 22 (2028)
Site (circle); North Beach Habitat (NBH)<;;^/ndd?e Waterway Tideflat (MWT)^uyallup River Side Channel (PRSC), Hylebos Creek Habitat (HCH)
Johnny’s Dock (JDH), Head of Thea Foss^ IH), SKbUy hspianaoe pua}. Log Step Habitat (LSH)

Staff Present: \),2aAtC^. l2^ r^qtantCTA-lTriA K. fearhrvt
Weather Conditions: ' ■ • 11 > “ - - - -j ^ ^

River Discharge’* (CFS) (PRSC & HCH only :

Overall health and vigor of plants: 

Qualitative Observations:

^^cellent j Fair Poor

Erosion

Sedimentation

Wildlife Presence

Vegetation: Planted/Native

Invasive

Animal Damage

Disease (Vegetation)

Human Impacts: Trash

Vandalism
Large Woody Debris 
(Installed/Recruitment)
Wrack or Organic Material

Riparian
Area**

V

Marsh Area Comments

jjCWvJL
. ■ — . . -------^;4---------------------------------------------------------------------------

KCVJl

hrX) ^Aiirvxf

*gr(7l/ltVv^

Y\Jjw£ t''■TjoVei

rvOwJL
! d

[pD6V\S> nw h^c^cJ^
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ei6(+

* Data from USGS Puyallup River at Puyallup Station (USGS 12101500)

" For the Hylebos Creek site, use "Riparian" column for forested wetland and "Marsh" column for emergent wetland. Include additional qualitative notes on high slope upland 
vegetation below

Quantitative Vegetation Monitoring. Mamh Page1of3



Wildlife Notes (Species observed, other evidence):

Any indication offish obstruction in the channels? (HCH only)

Visual presence/condition of habitat mix/fine-grained material at surface - NBH & PRSC only:
_____________________________________ _________ h ■_____________________

Notes:
frJ- ir>i4 Go fvP
rhi c3id ^ C

' \yrrfrA AsLnko pffuuifd Vv/ji Otwt- \ a1/zu
Q ^L//j Ct ^ '■'v\
'-HlLU’ AlryyiT>\ rd\Q ol / \AJPngJo 

AC cj-zt J^.D a'^.K ri i
O

A / .Cut A\SLuJ>

Quantitative Vegetation Monitoring, Marsh Page 2 of 3



Representative Photo Locations (Record Picture # and Time):

^a\aA14________________
I Year: 12 (2018), 7 (2023), 22 (2028)

Site:
Date: "7-

Location Description Direction of Photo Time Approximate
Tide
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Year 12 Middle Waterway Tideflat (MWT) Photographs

____ L-.._..

-...V. ■ -

.....

u
•

s*s

:

i
-.i..........

7/26/2018 9:59 AMYear 12 MWT 017

iiisii iL, I _

- '•"■'',”.'T^..*"'■X ^ , rtr •• I

Year 12 MWT 018 7/26/2018 10:00 AM



....

. '1.._

ill

MMM

Year 12 MWT 019 7/26/2018 10:00 AM

liiliii

' " * ' "^ " , ^ I

^ ' K-'

..._........ -■»• ___________ >‘i

iSiM
Year 12 MWT 020 7/26/2018 10:00 AM



^rnm
wmmM

;''Q;'\^a-/.'^*'%^v;'.

tf:,: .

Year 12 MWT 021 7/26/2018 10:00 AM

■_

'r
-:. ■

•■• f-

^«as®ws«

Year 12 MWT 036 7/26/2018 11:40 AM



ill- i mmmwsmxrm 

-ail

IT,

li-- :

I":- ^ ’^.l

iitfirwwBtit:;j
..........

^ 1 ’ :iv 1

#lM■■ ■ .-i-f ■.

=»

m mm^m

Year 12 MWT 037 7/26/2018 11:41 AM

scto v»_. ,^^5i?'^kL

il-.: ' •■■ ■ ■•■-" ‘^iP

raasiassp

Year 12 MWT 038 7/26/2018 11:54 AM



Puyallup River Side Channel
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Date;

Qualitative Site Evaluation

Time: i J ^tV\ Year'll2 (2018),il7 (2023), 22 (2028)
Site (circle): North Beach Habitat (NBH), Middle Waterway Tideflat (MWO/Puyallup River Side Channel (PRS^ Hylebos Creek Habitat (HCH) 
Johnny’s Dock (JDH), Head of Thea Foss (HTF), SR509 Esplanade (509), Log StepTiaoiiat (lsTI)

Staff Present; , 'X
\\o^Weather Conditions: 1 

River Discharge* (CF^(P^C~^CH only):
Overall health and vigk-xitplarrts;

Qualitative Observations:

ZKO ,
11.3^

I ExcellentV Fair Poor

Erosion

Sedimentation

Wildlife Presence

Vegetation: Planted/Native

Invasive

Animal Damage

Disease (Vegetation)

Human Impacts; Trash

Vandalism

Large Woody Debris 
(baaWtaiirRecruitment)

Wrack or Organic Material

Riparian
Area** Marsh Area Comments

Ipfavf/ — cu± gyt rv/lZxiy .

tAnl\fwo

V^15VJ2. \r\o\eA ^

TY)PArl AAiM. of. alevi^-lrU^A
yMTVjg

V\6VC^^ •

SCWUL ' 'U/OOR gwcvd:^’^
0<X(tHxPKd p-r r.AU ■/l-nA.')

plY,wf-sln>c
<y\ n<cr^i(i£

toW

o>^
* Data from USGS Puyallup River at Puyallup Station (USGS 12101500)
** For the Hylebos Creek site, use "Riparian" column for forested vwetland and "Marsh" column for emergent wetland. Include additional qualitative notes on high slope upland 
vegetation below
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Wildlife Notes (Species observed, other evidence):

Any indication offish obstruction in the channels? (HCH only)

Visual presence/condition of habitat mix/fine-grained material at surface - NBH & PRSC only;

____________________ i 1/V\

Notes:

wuJk t~. a\^
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Representative Photo Locations (Record Picture # and Time):

Site: ___________________________
Date: __________________________

ar:^12^2018X^ (2023), 22 (2028)

Location Description Direction of Photo Time Approximate
Tide
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Year 12 Puyallup River Side Channel (PRSC) Photographs
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Hylebos Creek Mitigation Site
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Date; ,? ^

Qualitative Site Evaluation

.Time; Vh- Y^r. 12 (2018), 17 (2023), 22 (2028)

Site (circle); North Beach Habitat (NBH), Middie Waterway Tideflat (MWT), Puyallup River Side Channel (PRSC/Hvlebos Creek Habitat (HCI^ 
Johnny’s Dock (JDH), Head of Thea Foss (HTF), SR509 Esplanade (509), Log Step Habitat (LSH) ^

staff Present; ,f\\ Uf.(\ J fAmiMAAkv).
Weather Conditions; f Wt ^ .. -----------------
River Discharge* (CFS) (PRSC ^HCH Oi^ II.^51 ^
Overall health and vigor of plantsV 

Qualitative Observations;

Excellent 1 Fair Poor

Riparian
Area** Marsh Area Comments

Erosion nonx
Sedimentation AO (iCLUL'v\u.{nh(^ .
Wildlife Presence vTa ^v\ .shi
Vegetation: Planted/Native

Invasive i RCs pWa/;\vv\tW!<. ■.\ae^tHx
Animal Damage

- p ■ - >>- 1 • .......p
f ^(A ffrpirA

Disease (Vegetation) roh! r\0Wd .
Human Impacts; Trash lf\AiV\0Y-

Vandalism C’A0v\j! noU’/i .
Large Woody Debris 
(Installed/Recruitment) y\CYJL
Wrack or Organic Material ncjvm ,

-rh\^

(yOU.f/uvJiW

* Data from USGS Puyallup River at Puyallup Station (USGS 12101500)

*‘ For the Hylebos Creek site, use "Riparian" column for forested wetland and "Marsh" column for emergent wetland. Include additional qualitative notes on high slope upland 
vegetation below

Quantitative Vegetation Monitoring. Marsh Page 1 of 3



Wildlife Notes (Species observed, other evidence):

____________c,'V'~v V r\ \ ^ . o c i

Any indication offish obstruction in the channels? (HCH only) Oo

Visual presence/condition of habitat mix/fine-grained material at surface - NBH & PRSC only:

___________________________________ ny/v

Notes: CV\ <ldjL ^ y

Quantitative Vegetation Monitoring, Marsn Page2of3



Representative Photo Locations (Record Picture # and Time):
Site: 14a///UqS Cl/^lu
Date: ' ~LXa . I %

Yean 12 (2018), (2023), 22 (2028)

Location Description Direction of Photo Time Approximate
Tide
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vvrv.M r Kl 12.; 6 2.
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Year 12 Hylebos Creek (HC) Photographs
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Johnny’s Dock Habitat Enhancement

Year 12 Habitat and Slope Rehabilitation Area Preliminary Findings Memorandum



Date; n.llAP) Time:

Qualitative Site Evaluation

1 'XD (^ear. 12 (2018)/, 17 (2023), 22 (2028)

Site ^drclel- North Bear.h Habitat (NBH), Middle Waterway Tidefiat (MWT), Puyallup River Side Channel (PRSC), Hylebos Creek Habitat (HCH) 
/“johnny^Dock (JDH)/Head of Thea Foss (HTF), SR509 Esplanade (509), Log Step Habitat (LSH)

Staff Present: D. CULchrC. , ^1. l4enLc-L■^ , ^
Weather Conditions:
River Discharge* (CFS) (PRSC & HCH or^ly):

Overall health and vigor of plants: Excellent / Fair Poor

Riparian
Area** Marsh Area Comments

Erosion KV\(AnY IXA
Sedimentation (O.CTVXX;

Wildlife Presence Cjpp^jpj

Vegetation: Planted/Native /Soi\- / vprA rn
Invasive ""Ar'V\LV^OV^

Animal Damage V >
Disease (Vegetation)

Human Impacts: Trash ncTAj?. [noXfd
Vandalism vAC\Aic

Large Woody Debris 
(Installed/Recruitment) pA^^eJxh
Wrack or Organic Material i'XO-heA .

* Data from USGS Puyallup River at Puyallup Station (USGS 12101500)
** For the Hylebos Creek site, use “Riparian" column for forested wetland and "Marsh" column for emergent wetland. Include additional qualitative notes on high slope upland 
vegetation below

Ouaniitative Vegetation Monitoring, Mareh Paget c(3



Wildlife Notes (Species observed, other evidence):

Any indication of fish obstruction in the channels? (HCH only) V\ U.
Visual presence/condition of habitat mix/fine-grained material at surface - NBH & PRSC only:

____________________________________________ W / _______

Notes: hdtf. 6w U-\ir> [q-K cf Pj^pS-e. -jrZlC^T
/ihcYT^.

v<g c J i C-wxfJ)0 PiAA-t-^ 
1 ' i V —-

'e. mihU':'iki> '^iT-^PPSc ' a aJ'aJ

Quantttatfvo Vegetation Monitoring. Marsh Page 2 of 3



Representative Photo Locations (Record Picture # and Time): 

Site;
Date:___________

Yean 12 (20^17 (2023), 22 (2028)

a..7 T. IS

Location Description Direction of Photo Time Approximate
Tide

MF 'loo-
C/CrYic/)i)i-^ CXUCJ^\SLI<L: >77 SU' ^1 .o3

PvTXn 0v\ , 07 ? F u-.?F - .o3
\K A 0- I - zi ■-1.0^

■

^ipuantitative Vegetation Monitoring. Marsh
Page3of3



Year 12 Johnny's Dock (JD) Habitat Photographs
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Head of Thea Foss Shoreline Habitat

Year 12 Habitat and Slope Rehabilitation Area Preliminary Findings Memorandum



Date: Time;

Qualitative Site Evaluation

10 • ^ ~7 a^/y\ (^ar. 12(2018^17 (2023). 22 (2028)

Site (circle); North Beach Habitat fNBHT Middle Waterway Tideflat (MWT), Puyallup River Side Channel (PRSC), Hylebos Creek Habitat (HCH) 
Johnny’s Dock (JDH)^Head of Thea Foss (HTF))SR509 Esplanade (509), Log Step Habitat (LSH)

Staff Present: p. ^ . W-e!ir\£>A/^

Weather Conditions; , hoi"
River Discharge* (CFS) (PRSC & HCH only):

Overall health and vigor of plants; 

Qualitative Observations;

Excellent Fair Poor

Riparian
Area** Marsh Area Comments

Erosion

Sedimentation

Wildlife Presence heji^XfAxinwKyfeAl 0\eef>l.
Vegetation: Planted/Native b 1 CCjj\i Y- ^ cX

Invasive I k^iArjL^ j) h.^irOt r, /Bft /
Animal Damage

\\ 1 , y ^ j ^ J
DwJ A

Disease (Vegetation)

Human Impacts; Trash no Ci^iAiPvOn-(^ if\o\xA .
Vandalism n^vvX .

Large Woody Debris 
(Installed/Recruitment) VP
Wrack or Organic Material KNCJwp r\OiUA

* Data from USGS Puyallup River at PuyaHup Station (USGS 12101500)
** For the Hylebos Creek site, use "Riparian" column for forested wetland and "Marsh" column for emergent wetland. Include additional qualitative notes on high slope upland 
vegetation below

. Quandtalive Vegetation Monitoring, Marsh PagetofS



Wildlife Notes (Species observed, other evidence):

Any indication offish obstruction in the channels? (HCH only)

Visual presence/condition of habitat mix/fine-grained material at surface - NBH & PRSC only:

Notes:

?o-WA-\^\Vr^ \A \!P£^ 0. Mr, ^hd / X\x.m \kiPJ>{L Q. Q 0 r§

Quantitative Vegetation Monitoring. Marsh Page 2 of 3



Representative Photo Locations (Record Picture # and Time); ^ar: 12(2018))l7 (2023), 22 (2028)

Site; _ 
Date; n.zr?.\<d

Location Description Direction of Photo Time Approximate
Tide

V-xKi^cOc^ cioxk. 010 ^Oi%(h

” 01 { <;e 0;6^ "0‘%h

it, ChVf. (^fm nA o"?2- NF 1 ;05
[u^ddr ^1^') 44-e^

013 s 11 ■•nS ^^6
\mh /Mi 'A.'wn @ &W.' (\1 ■ K^. oo^ \K 1 O'l

6 ^ I'-eT ^0A%

^^^uantitaeve Vegetation Monitoring. Manh Page3of3



Year 12 Head of Thea Foss Shoreline (HTFS) Photographs
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SR 509 Esplanade Riparian Habitat

Year 12 Habitat and Slope Rehabilitation Area Preliminary Findings Memorandum



Date: 22M
Qualitative Site Evaluation 

.Time: ________  Year:(^2 (201^17 (2023), 22 (2028)

Site (circle): North Be'ach Habitat (NBH), Middle Waterway Tideflat (MWn. Puyallup River Side Channel (PRSC), Hylebos Creek Habitat (HCH) 
Johnny’s Dock (JDH), Head of Thea Foss (HTF),/SR509 Esplanade (SOgpLog Step Habitat (LSH)

Staff Present: Ce ^ V|_____________________
Weather Conditions: ^ i [n r^1~

— HeRiver Discharge* (CFS) (PRSC & HCH only):

Overall health and vigor of plants: 

Qualitative Observations:

Excellent Fair Poor

Riparian
Area** Marsh Area Comments

Erosion ^ uyi/Lur L-inA srf^^Virtr^
Sedimentation lr\0YVjP iAoJrf^ ‘

Wildlife Presence

Vegetation: Planted/Native 0vtjYiWf’^td 1 a.h/i(o)iAd.p^A tmere A^r/Vt-hj
Invasive

Animal Damage
-̂------------------------------

ntrY\L no4fd
Disease (Vegetation) V\OY\I) Ws-k’iCi
Human Impacts: Trash

Vandalism .ncT’tvi: hn ckaj)
.I ---------------Large Woody Debris 

(installed/Recruitment) v\C5vvl r\rTt~r:>
Wrack or Organic Material AOVvC,

* Data from USGS Puyallup River at Puyallup Station (USGS 12101500)

** For the Hylebos Creek site, use "Riparian" column for forested wetland and "Marsh" column for emergent wetland. Include additional qualitative notes on high slope upland 
vegetation below

Quantitative VegeMkm MonHorins, Marsh PagelcfS



Wildlife Notes (Species observed, other evidence):

Any indication of fish obstruction in the channels? (HCH only) YsIAi

Visual presence/condition of habitat mix/fine-grained material at surface - NBH & PRSC only;
v\jK

Notes: 'All
d.A^/2 ^jr f\D<

pyi->gl w^nvJL /Mfrf.hihr^rx \y^
noWt^ -pkA/i-p}-\Cj> f>C /jk

hp ■ gnriL
^/Xnj?.^ /~r~P

NJPvg-VU P H(i /:xp 0 n-fp.<^ .g^gjH g^>vQla.4^ _____________ __________
^ j o.oO^oSl ^/:ioo^ H-rmctJLP

^ U -^Wrk ^

\ fj^d Qh/i'^c

>u|- —vien^ (^^ypkKjfi
i'>€ (:iA>a. 'Kp (sarvdlx)^

luantnattve Vegetctkm Monttorfng, Marah
Page2of3



Representative Photo Locations (Record Picture # and Time):
Site:______ ^(y\
Date:_____________--7 •

Yean 12 (2018)\17 (2023), 22 (2028)

Location Description Direction of Photo Time Approximate
Tide

0 05f? M 10:3b -OAl
T -------- j——r-------------- — o

f^VDVvv t,C0 ioiocU. — £0l»-H\,-cmA 0 6i M 10'.21 -O.'oo
— Fvjjv«^ fvT«-< ( 0 bd ^ (O'.^O

u
U- U Q M M lOi^O

TVlwl Urt/jU^ Uv3eU)^ 6,2- \AJ 10 '.M 2- 'D. t,n
1 0

IV «' 0 >3 M 10 :M2- -0 .uo
TYiXjl 0 s 10 m3

PVijvvv ovJficUuAj^^ ■ DoU obs s loiq^ -0,7 1
0 * V ,
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QuanBtaSve Vefletaam Monitortng. M»»h Page 3 of 3



Year 12 SR509 Esplanade Riparian (SR509ER) Photographs
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Log Step Habitat Enhancement

Year 12 Habitat and Slope Rehabilitation Area Preliminary Findings Memorandum



Date:

/ /

pmk Tin,..
Qualitative Site Evaluation

Year 12 (2018jh.17 (2023), 22 (2028)

Site (circle): North Beach Habitat (NBH), Middle Waterway Tideflat (MWTl Pavallup River Sidfi^Channel (PRSC), Hylebos Creek Habitat (HCH) 
Johnny’s Dock (JDH), Head of Thea Foss (HTF), SR509 Espianade (5Q9)/lIog Step Habitat (LSH)^

Staff Present: D, QnA[r/ . (V\ i^!
Weather Conditions: .'SlLV^'AvJ. ^04"________
River Discharge* (CFS)1pRSC ^ ^CH only):

Overall health and vigor of plants: (^^_E^ellen^ Fair Poor

Riparian
Area** Marsh Area Comments

Erosion no ,
Sedimentation WMD vao-Ved.
Wiidlife Presence rr/jwc. l-pva

Vegetation: Planted/Native r ’J^J 'VfiwA'.lF’s

Invasive V" V) /irk ^ f Cr D Iri .
Animal Damage

^--- T"" r

Disease (Vegetation) ritsYjL '{\oWfk

Human Impacts: Trash \r\r>Ve A
Vandalism \r\isvsjj. woVeA

Large Woody Debris 
(Installed/Recruitment) &WX ifTA \isZ{ ixi/r.ha —?iwf>ATyvV o? S,^. Vw.\(^

Wrack or Organic Material J . J \ '
nowi -A r^“tr A

* Data from USGS Puyallup River at Puyallup Station (USGS 12101500)
** For the Hyletxss Creek site, use "Riparian" column for forested wetland and "Marsh" column for emergent wetland. Include additional qualitative notes on high slope upland 
vegetation b^ow

QuvIKative Vegeta MonKoina Marsh Pager ora



Wildlife Notes (Species observed, other evidence):

-j-_________________

Any indication of fish obstruction in the channels? (HCH only)

Visual presence/condition of habitat mix/fine-grained material at surface - NBH & PRSC only:
_______________________ n /a

Notes:

. i/V, ari/v d{^PxZs> Vgi:-^p4zL'h'0^\

\qJL r-^„U.f IrXZy H.-.0 fj: /-A'dw jAi'rku-tnaK

^ntitative Vegetation Monitoring, Marsh Page 2 of 3



Representative Photo Locations (Record Picture # and Time): 
Site:
Date:

:2QiyYear 12 (2018),h7 (2023), 22 (2028)

L7 . \T)

Location Description Direction of Photo Time Approximate
Tide

\IPjC'f-hJr\TY] kjpj^rM N 10 ■ 2P> '~0.H
DoMXq bc^ci<^ (?, im N\,\J It)-.IB

s fO'7.^ -t) .^0
j

Quantitatve Vegetatkm Monitoring, Manh Pag»3of3



Year 12 Log Step (LS) Habitat Photographs

t“ ;.....'
-.-1___ JL* ^ mmirn, f-p-t im

m;

©SsSa%h;»ss
ft,' '"4, %

M- ' m,':’i
'"'W

V

Year 12 LS 055 7/27/2018 10:25 AM

L
, -; -

■'■ws
■ I

p»
m:

Year 12 LS 056 7/27/2018 10:28 AM



!«

m
-'

‘ti—

Year 12 LS 057 7/27/2018 10:29 AM



Attachment B

Slope Rehabilitation Monitoring 
Field Notes and Photographs

Year 12 Habitat and Slope Rehabilitation Area Preliminary Findings Memorandum



Wheeler-Osgood Waterway 
(Remedial Areas 11,13, and 10)

Year 12 Habitat and Slope Rehabilitation Area Preliminary Findings Memorandum



\ of C
>pgV\du'Vo\VvV^^c^ \V^■e»^€-cl^V^cV^<» -Ca=s^ ^-trau^ V'Z—

t\ > . a->ri<^ V O

'. ^vcA 6?0‘^ . <Ps/gVg«-^-V7

CtUbK) <> «-*vx

’6>e■W:^W^wwv,xU- c:\v-«a<-U_ '. C«Jwvpt^Ji<;t>^ dU^ TO\8 ^ \C> ' iC
vVV\.»VA. -*(<--S-CV-Po^ lo&Ht

Nic«^V>e\^

lA..r\t>^'*^ IAqcXn ~)

<r»j;- <5,A>-u r3 t<^.' ?>*=>
VvJft 9\fvyi-^

0(f-e-^ -slope. v^p-^ZMp , fa^upo ^>aW>^^V»-^ <>. U

Sc>^M- <gA*-e-ys, A M\

p<n.VaP<- OVN op^-e-t^ Vo^MfVU- — y\6 -CVoi.^

(\£ «3vjAP«(.tl -Or -Vo

,»i2, tVNtf»C3ii«^tVN

C>u£V\a^<^a^S <X-Vx3\je, -5Vo^



•

- ...  67

1 v\■i'P<r cJ-v3A r<j»v*rvv\\/l .

~I ra {Y z^\ “" -----------------------

\Vu> » “ \ f---------------------------------------------------------------------------------------- -------- -----------------------------------------

tAtV^ £^KB0/'€^V. , Ova -•ffo-'S-V 0<- <oO-k(f<»^q_

J^Cc£K'^

oovf^i ^ K) nc^^iB(o cV^vx<a 'oc^^-QHvv.
. — y\£) 4\oo^ vv\c*i,i-'v\‘ O.V.—i->SrVee--A—^.JJg-^^^la^^f^----------

1 f V\(^t(cZ”2- CiA ^gcV V\t3v/V\ <3JL

■^k'v-s. CXJ\XW.\ ^wa^\c*i -Mruz^ uavi-A wt. <3^^ <^A U .ao/v Jw -sVc^-v

fc5v>t\b C>t \3. ~ ■

vs va-s^^ctHoa Aobets —• cM- ^o-. <3UV^ .

•

-V» CCSS^r-S-CL :!3e-x-*^ -V er\i^-a^e.V ^>ovV«/s Sew^ «MjWj “SP‘U.V'^ >/vVe=-v'-=iY-’f» B

f^ax\^, A-v,^_v\^>-Vvv\tv,q Ac <>'<.'«^^ S<L*Vjti- . --W ^ Vo cxcti, AAVS^ s/v\\'rf 1
^ ~"““^ ~~ 3-----------------------------------------J------------------------- 1-------------- —............................................................................................................ V ---------  ...

aV- -M^a, ot- -VtVvjl. SVop-^-

/ ^><,OC>^-vvwy ----------------------------------------------------- -----------------------------------------

/ ' ' \ ............

7 ‘—'-r^ --------------------------------------------------------------------------------------------------------
^ - -^V

'Xr'<\.cir\ N.f, 6\c(>-e ctVAA-9‘^‘^'^^^ — v®»-^ \V\ \t^J<^^<Z(ZM.
----------f---------------------------------- ------------------------------------------------------- -------------------------------------------^ M -T^osvca^

^ VWtjl)<^(/v .^Ar? «^t>-0. Lcjui6*»< tTCcX-iiA />C
**---------------------\--------------\------------- \----------------------------------5-------------------------------

■^0,^-6' - A/vi'C oA c ortys-e- 'V^'j’ev
60A/VI1, -sa-V-, <,U^^

'TV'u-W ^'.■V,«:v\ WN vAA.ii3-rr-^ «».V \A^> ,<L ^-£T _ , , , ^ , •
■---------------------------------------------------------------------------------------------

VS 7«i-3 ^ 7
tc^ •■^(oV.^S'Z, hl1p;//printpaper.us



4lZ V>A^,^.e<=*lcV\ Siol^s (^CxTyxVvWO^J

Boi C®
C^«X oA — <r\c So^-W-y ■5ic>-C- ^ ^

«->-> c^C^V-oJ < g-j'-Q v>\<:Lvoi '-X-i-v' S«_£p> j r:>. V>J-V-«-cV g->.

Slcjp<- *o-:)Wa/^ -VVvjl, O C-U\ v~C»o y~CHT^

r*^ -vnvcc -\W«LgN V=<-*V:y^

P>^vv\,aA S<y\^^ -V 4e4W<_ <<vvao-VV\ QO04^-^ld(

U vSo^ (o
<xA VV\t>i

vkJ C3.i<r^WJO

iy\Vo

Arf/V^ v>Ja_L-«B-y/Tjo o-»^ diAaoov '2 0 JfL-«jJr C.-C-T ^3C -Ma-C^

fyyjO'VN^ o*-- -VrVv-e^ <a_j-^4^^<r>-t.V

3^0y>-e^ -V-*> --V\Ae_^ cvo^Ma -MNi.
O V"<"<v\,£i^ t

\ <5io<=tA/YXA ^ipcKXy^ isirv. x>ej»'=^'gv\

<s~*i\d^ ■^^ \A , ^ A-vc^ oi\ -Xy\^ Voulac/

ArV_C. &Lu^-€_ .

Sl ^O^zeo ----- v/y; gC fe.Vo^g^ c<i>yvcv-g V<£_ -Vvzijft-i\-VC'

U(®-Xo 4:2. SiVW , I <1^4. aw Vti.jug-^'

Wsi.v.C' oX s.'ijpe.

A^iW-V- 2UD ^ --VvXM>x<£aiVv,-g^<. c>g<.WVjiw'Xc^

J- •j-j'OrV/-* ^gJuWV^ ^ $cwvg_ <yVV ^ < «^-l4

^LAA^ A r'^L-y/el isJX Vi

<CV\«^ <<y<vVX-^ ^ Xw «Joi>-Mry

<gvM^ U ix<u; gx VI Li?£.

7=^3 -^o S 2.“72-
<25iTo-NA^ y>j<3_V-«_/' S«-«z-P P-'^&gvv tr <s-rV- __------------------------- =3—I------------------------- —vv(fl\4^-7

£-^f, ^ -V-ygLyN-^ V»A^ ^yi '7o*>7*77------------ ^-------------------------------------------------------------------------------
^T) ■tt‘’^-« y>j'^ XoVoVtXV'S I ^OL-ny^ ^ <Y®J<2-\\ p l\ Co i ^ "7 Z
At? Avvfi. u-^-^V,

oV'Av\yV\^ y-^ “5 y g fcV-> e-f -Vc~yji- sVAje-<?-vy ^(M^c-€. v'~X^w\o v.-'ui X«-c> ci_y-/i-ay g t.r> ^ QA -\vvjL SV/viz:^^v^ 5c,«yi'cT-cT <<____________
I. y/X^-gAycv-N U\oW=b c^./^ Sj^V^ J^e\J^ 5lo^€. CO-^^ IV. H©

(2.e*3j./>^.ysry<3^^ ■Sio-^<_ .ATtiryAW aAefC^ ^A \ <2- \2-'. \‘=3 ^rv\ .

ivj'jrV uye.*irV a-f s"Vvji^iv\ «stwt revvyLVfvV. xvxio^ ^ *^-«.€^ http://phntpaper.us



\v\*ip ^^:M'c=v\ Me^S» ^63aV\Vvu^^

^ M <3^ 6
\-^cA<^V-g-A !i>^^> V‘S> is3\o^ ✓wt t<^>Y c c*~a^(^

<_>-».<.Cc^»-’^ ^»-V Pa-€i.«2_. S^<\-S-«2_ rs|o^-g^ .

^ tO^ X~ v*S' .gj-v-^wv oX yyov-tgA 4c ct^»\^k

UQcg^-V ^V\.J3...Z-V\ Sgy>/--c-c2. v<i»£>»jcc.V \-S.oV.«~^VTrcl •s.yqfia-V.t.c-v^

■=- -'i^vc2<e^ •^pcyv=^ (3> Sgte-iftcj-cSgVX

7o5 G
ei \Vo\<33H7

^i_aA
-7<3^ •3<<o
U <c3V^Gj1-S

V'A 4V\t 3» ^>,<nVvv>-v->U^ Oc^ «-JppgX "^lyg. — 7 -Cv viXLckr^

U>-OgH/ f3Vo<>-t^ ~\V €S. ^ :^c«_k\c4
"Ov^^V j

f>j»<Cis\V.^2- Vi “7cS 3'3 i

f?(tc^\^W.c^ •SaH/viScgrv ^c«e:Aoijj a ^

(? VJ 7g-6.3V.to
•Zo GV K "2^ C4-

VVto I74i>

(jLJ4vvt-^'x -eaWacM^ W3WC-V <*_V»Ov,'^'^

70^ 3^V> ^Vg->rV ^<vaV 'fiAio

W<cs V to7S
/

(JOVC^V A> ’S>Vav^Vv»^ -yoiVNV:, Vvc 4-Vm

~tv\ ■^-c» cAriii-v\ <SC- Rfic sKo ^ y.eVv ««-^o» >~v^-aJlrvcr\ ct-v^gv-.

i>Vo^ <7v>W^O_vvOj irCVeA^<:(l ui^JU* «y»^g> &ouvvd t <x: o44«»vtgfci e^

4^

^■r^vrvA^'jjn-VcTv' ^c* i-voL-cf*G cJi «si 7C=>3^X

<£;. \\^^0>1S

■f5\Uri-<^ CCV^jUa

tt>o(«-4<rcA £oV4»i>t:^,.

7o-3-54\

^ WGjKc^v

A-' Zo-^iAv-i

^ ULcme*^
p-uiivcc/ >V\ <>~G *aV<jY^ 5“CCVM^-C-I^ a4^-yxclI^

cS^cJ^g-vU-^cJ \t' <-w-eJt-c>-> w-c <4W<-*-> o-v-4.

/t-^S?(^,^^ -X-<» -<3vv4 VAcjuv>saji, v=\cj«»jts t><3t-(f
4S2wa.j

Mtp;//printpaper.us

feo



4 tZ <2jeiooJoAi,'ratJnico G-0'^W;<eJt^

V3 Cvn\-i/K<JpA-\ C^ ^(L

N

K' i\«> ' 4 ( 6>

------------------------------ ^ /; ,>a-W-cV- ~
•'To'b.M-^tL V -sja/iiiJ e.L»cA^A>^».^ige»<^s , .-^ ,,

^ '"3^ Spo~t-~<cx>^^ «c.-TSTjwtV. AtwitTv^ ei-C < ^0

^ o/\ VooljM2^ c=^>-Vv'.v> o<- -S'voF»e ( jNa

espiedJ -spev-t^ oA UCT>S^ \P'4-W«^ £,4: C<V\ c*vC^

V^^’VV:-). «V\ 0-3.rfJc«>^ •St-v-tfoLta. -----=*retJ-:------ JU ^'IJ -VVvw3«-><c^'^^0-*-'

CVlA V.
VV\S.S ca,y'><2,-tJt_

^ To^>'-\‘-\tJ
* «vvj ovriJe-.vxj^^i a'<=='/' vouJ«v- — ^^r

^ ^Le \ 3V<J ^

Ni ”7^ 3 \ L-CArZ" TV'.^^i/'^ \/C-^ Cvo- *-tv\i

^..l'tP\^2.\tA ''

iC -Hvva, t£AA-.r<vvj_ -<S.o*ai-S AoeW — ^j»c<.V.HeL^

.. r,.» .. Cc^si^xc. ^

------------------------- ^?-'^-t<i:^ , C’’'''^"'^ kv\ Tf>^v-4rf-*A <3-< -s^-'i-’f
Y*—*«“^—^^ v\-----------^^---------------—--------- .

0 (\p«^ c*'"''^'^’*^ tSl-trpi-e— •5S.-t'iV'u>-V<‘ai) ^r-'<3-'-«^ <0 a. j.t .e- ^D u—rt-jO
'----------------V--------------------^---------1^------------- A—^—-■ X--------» -----------------------------------------

asA -b^ <=•««€. cyTjK-wii-'oa ^ ^W -Ka^

/

___ L- s\ ~lcc^^-%<=\ ^
^ «i’v*—- ^ ^V^.o-«tVi'i 0 ><7*>-^>vtj><_c=L •■O.^E^T'—^0/ »^art-jc^------- ----------------------

^ 5>avA4^?^ oC^^\ooa> ^ <M?c><®S. Zo -Sts^i-^iA

\r» -Hva-

^__ (6a vMtuWir -a5t*A-2Lii-e^ Aov-iA,*-, -Vd <*-*7tA <M/e.<cs

__ V ^>g ><A«. ^,Ia4v>€.U'AS- irWO' <SLV^ KWAAe. 'ILvA l?(\if^\
\

S

N \A ------------- ---------------------------
'■W J>ApJ~ 0^ A>n£a. UjVVtfv'<2- Ae-^As, o g.>S^evV'«Jl Ovi

t UU>10«5^ ' o^e<jV sio^e ■

- "' AVvimVAi‘^> Vr> <3^LV\^'-txr Aa^piZ, u»->OtA '5t^AA4.

Htp://prjnlpaper US



•
VioVr-i CC/M,Wu<?cJLJ

P4\ ID 6cV^Ar^^U'e<3''*

kJ lo^C^lp ^ -^v-acv^ '-*^\. P<^ 6> t>^ Co

g- UtoO«=(6H VaviJitV i5 «:U3'c:\fW-4. ^ ^ .<Sk3_*->A , „tj»va
-----------------------------------------------------------------------------------------------------------------------------------------3--------------*---------------------- '----------------------------

tSW-eU. ifs(v.o^v^«A^ v»j<£^>V-'^<c»-i-tA.
Lo-v^«. c«c^ivv^> .£jrv+- vi>exi.

jJ V <3t WUVv-f-*^ o-j<3ULV . uj-c^V*=«-^
^ ■ '

0- \.\U)0^^(ip pAwv-a/tVv^ \*^-e <Y^e.i , o:ovpVo».^ ^ -VT'ajrv^^ ViW\-.va<=,
t--------------------------------------------- ---------------------------------------------- Z3^---------------------------------

V* avv VuoLxz-V" -p>^v-VViJ/^ oC «=,Cooe
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -̂--------------------S^

:SVNiSL^^^'^ *cX—=—

-Mr>c4» lo^a*Jt»cv~\, 'Z.'=» -Gc ^>4v^A-=:Xa^

hi ^ <RiV \(r:i C». V3-0:2_

•__________ \

\

\

\

\

\

\

\

\

\

\

\
\

\

\

\

__
\

• \

\

\ htlp://printpaper.us



SLOPE REHABILITATION VISUAL INSPECTION Thea Foss and Wheeler Osgood Waterways LTMP

PHOTO DOCUMENTATION

Remedial Area:

Date: 
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SLOPE REHABILITATION VISUAL INSPECTION Thea Foss and Wheeler Osgood Waterways LTMP
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Year 12 Remedial Area 10 Photographs
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SLOPE REHABILITATION VISUAL INSPECTION

PHOTO DOCUMENTATION

Remedial Area: A' " I i

Date: 
Weather: 

Field Personnel:

Thea Foss and Wheeler Osgood Waterways LTNIP

Photograph
Number

Latitude/Longitude
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Direction of 
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Tide Level 
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